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Interleukin-17 dan reseptornya terinduksi saat terjadinya injuri pada hati, 
dan mempunyai efek pro-fibrogenik yang kuat pada sel inflamasi disekitar tempat 
terkena injuri ataupun pada sel-sel yang ada di hati. Ekspresi dari IL-17R 
(reseptor dari IL-17 ) telah ditemukan pada seluruh tipe sel di hati, termasuk 
hepatosit, sel Kupffer, sel stellata, sel epithel biliary, dan sel endothel sinusoidal. 
Aktivasi dari reseptor ini terjadi saat adanya injuri pada hati dan akan memicu 
ekspresi dari berbagai sitokin pro-inflamasi ataupun kemokin kemokin pada sel 
sel tersebut. Kurkumin terbukti memiliki efek hepatoprotektif karena kandungan 
antioksidannya terbukti dapat menurunkan stress oksidatif serta menurunkan NF-
kB, suatu faktor transkripsi yang penting dalam mengatur aktivitas seluler, 
khususnya yang berkaitan dengan stres dan injuri. Penelitian ini bertujuan untuk 
membuktikan bahwa kurkumin dapat menurunkan inflamasi pada hati, terutama 
dilihat dari ekspresi sitokin IL-17 pada jaringan hati tikus model fibrosis akibat 
dipapar CCL4 pada minggu ke 2 , 5, dan 9 . Sampel adalah tikus winstar jantan 
yang dibagi menjadi 8 kelompok, terdiri dari kontrol positif (KP), kontrol negatif 
(KN), Kelompok perlakuan dengan pemberian kurkumin selama 2 minggu (KP2) 
dan kelompok kontrolnya (KK2), Kelompok perlakuan dengan pemberian 
kurkumin selama 5 minggu (KP5) dan kelompok kontrolnya (KK5), dan Kelompok 
perlakuan dengan pemberian kurkumin selama 9 minggu (KP9) dan kelompok 
kontrolnya (KK9). Kesimpulan dari penelitian ini adalah kurkumin efektif 
menurunkan ekspresi IL-17 jaringan jika diberikan hingga 5 minggu 
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Interleukin-17 and its receptor is induced when the injury to the liver, and 
has the effect of pro-Fibrogenic strong inflammatory cells around the place 
exposed to injury or to cells in the liver. Expression of IL-17R (IL-17 receptor) 
have been found in all types of cells in the liver, including hepatocytes, Kupffer 
cells, stellate cells, biliary epithelial cells, and sinusoidal endothelial cells. 
Activation of this receptor occurs when the injury to the liver and it will trigger the 
expression of various pro-inflammatory cytokine or chemokine chemokine on 
these cells. Curcumin has proven hepatoprotective effect due to antioxidants 
proven to reduce oxidative stress and decreased NF-kB, a transcription factor 
that is important in regulating cellular activities, particularly those related to stress 
and injury. This study aims to prove that curcumin can decrease inflammation in 
the liver, especially seen from the cytokine IL-17 expression in rat model of liver 
tissue fibrosis due to CCl4 exposed at weeks 2, 5, and 9. Samples are rats 
winstar males were divided into eight groups, consisting of a positive control 
(KP), negative control (KN), treatment group that given of curcumin for 2 weeks 
(KP2) and control subjects (KK2), treatment group that given of curcumin for 5 
week (KP5) and control subjects (KK5), and treatment group that given curcumin 
for 9 weeks (KP9) and control subjects (KK9). In conclusion, curcumin effectively 
decreased the expression of IL-17 tissue if given up to 5 weeks 
 







      Halaman 
Judul   .............................................................................................................  i 
Halaman Pengesahan  ...................................................................................  ii 
Pernyataan Keaslian Tulisan  .........................................................................  iii 
Kata Pengantar ...............................................................................................  iv 
Abstrak ...........................................................................................................  vi 
Daftar Isi ....................................................................................................... ...  viii 
Daftar Tabel .................................................................................................. ...  xi 
Daftar Gambar .............................................................................................. ...  xii 
Daftar Lampiran ............................................................................................ ...  xii 
Daftar Singkatan ........................................................................................... ...  xiv 
 
BAB 1 PENDAHULUAN 
1.1 Latar Belakang ...........................................................................  1 
1.2 Rumusan Masalah .....................................................................  4 
1.3 Tujuan Penelitian  ......................................................................  4 
1.4 Manfaat ......................................................................................  5 
 
BAB 2 TINJAUAN PUSTAKA 
2.1 Fibrosis Hati ................................................................................  6 
2.1.2 Pengertian Fibrosis Hati ....................................................  6 
2.1.3 Patogenesis Fibrosis Hati ..................................................  7 
2.1.4 Derajat Fibrosis .................................................................  9 
2.2 Interleukin 17 .............................................................................  10 
2.2.1 Tinjauan umum Interleukin 17 ...........................................  10 
2.2.2 Peran Interleukin 17 pada Fibrosis Hati .............................  13 
2.2.3 Ekspresi IL17 pada Hati ....................................................  15 
2.3 Kurkumin ....................................................................................  15 
2.3.1 Tinjauan Umum Kurkumin .................................................  15 
2.3.2 Peran kurkumin pada perbaikan fibrosis hati .....................  16 
2.3.3 Pengaruh Kurkumin pada penurunan ekspresi IL-17 Jaringan 




2.4 Karbon Tetraklorida ....................................................................  18 
2.4.1  Definisi .............................................................................  18 
2.4.2  Toksisitas Pada Hewan Coba...........................................  18 
2.4.3  Hepatotoksisitas ...............................................................  19 
2.4.4  Mekanisme Fibrosis Akibat Induksi CCL4.........................  20 
 
BAB 3 KERANGKA KONSEP DAN HIPOTESIS PENELITIAN 
3.1  Kerangka Konsep Penelitian ......................................................  21 
3.2 Hipotesis Penelitian ....................................................................  22 
 
BAB 4 METODE PENELITIAN 
4.1 Rancangan Penelitian ................................................................  23 
4.2 Populasi dan Sampel .................................................................  24 
4.2.1 Populasi ............................................................................  24 
4.2.2 Sampel ..............................................................................  24 
4.2.3 Kriteria sampel ..................................................................   25 
4.3 Variabel Penelitian .....................................................................  26 
4.3.1 Variabel Bebas ..................................................................  26 
4.3.2 Variabel Tergantung ..........................................................  26 
4.4 Waktu Tempat Penelitian ...........................................................  26 
4.5 Alat dan Bahan Penelitian ..........................................................  26 
4.5.1 Alat ...................................................................................  26 
4.5.2 Bahan ...............................................................................  27 
4.6 Definisi Operasional ...................................................................  28 
4.7 Prosedur Penelitian dan Pengumpulan Data ..............................  29 
4.7.1 Pengelolaan dan Pemeliharaan Tikus wistar .....................  29 
4.7.2 Pembuatan dan  Pemberian Larutan CCI4 ........................  33 
4.7.3 Pembuatan Larutan Kurkumin ...........................................  34 
4.7.4 Pembedahan dan Pengambilan Organ .............................   34 
4.7.5 Persiapan Hati sebelum diperiksa .....................................    34 
4.7.6 Bagan Alur Penelitian ........................................................    38 
4.8 Analisi Data ................................................................................    38 




BAB 5 HASIL PENELITIAN DAN ANALISIS DATA 
5.1 Hasil Penelitian ..........................................................................  41 
5.2 Analisis Data  .............................................................................  48 
 5.2.1 Uji Asumsi Data  ...............................................................  49 
 5.2.2 Uji Normalitas Data  ..........................................................  49 
 5.2.3 Uji Homogenitas Ragam Data  ..........................................  49 
 5.2.4 Uji Hipotesis Komparatif  ...................................................  50 
 5.2.5 Analisis One Way Anova  ..................................................  50 
 5.2.6 Analisis Post Hoc LSD ………………………................ ......  51 
 
BAB 6 PEMBAHASAN 
6.1 Pembahasan Hasil Penelitian.....................................................  52 
6.2 Keterbatasan Penelitian .............................................................  58 
 
 
BAB 7 PENUTUP 
7.1 Kesimpulan ................................................................................  59 
7.2 Saran .........................................................................................  59 
 
DAFTAR PUSTAKA  ......................................................................................  60 













Tabel 5.1 Ekspresi IL-17 jaringan hati masing-masing tikus tiap kelompok 
perlakuan .....................................................................................  43 
Tabel 5.2 Hasil uji T tidak berpasangan .......................................................  50 
Tabel 5.3 Hasil uji Post Hoc LSD antara Kelompok Kontrol  2,5,9 minggu ...  51 
































Gambar 2.1 Skema perubahan yang terjadi pada jaringan limfosit hati saat 
fibrosis .....................................................................................  7 
Gambar 2.2 Ilustrasi Patogenesis Fibrosis Hati. ..........................................  8 
Gambar 2.3 Diferensiasi subset sel Th. .......................................................  13 
Gambar 2.4   Jalur efek dari Interleukin-17 terhadap sel sel di hati.......... ......  14 
Gambar 3.1 Kerangka konsep........................................................................ 21 
Gambar 4.1 Rancangan penelitian…………………….. ................................  24 
Gambar 4.2  Bagan alur penelitian  ..............................................................  38 
Gambar 4.3 Grafik korelasi yang diharapkan  ..............................................  40 
Gambar 5.1 Ekspresi IL-17 jaringan hati tikus ditandai dengan adanya bintik 
merah berwarna coklat pada preparat imunohistokimia ...........  42 
Gambar 5.2 Grafik Rerata Ekspresi IL-17 Jaringan Kontrol Negatif 
dan Kontrol Positif  ...................................................................  44 
Gambar 5.3 Grafik Rerata Ekspresi IL-17 Jaringan Kelompok Kontrol 
Positif dan Kelompok Perlakuan ..............................................  45 
Gambar 5.4 Grafik Rerata Ekspresi IL-17 Jaringan Kelompok Kontrol 
Positif dan Kelompok Kontrol ...................................................  46 
Gambar 5.5 Grafik Ekspresi IL-17 Jaringan Kelompok Kontrol dan 
Kelompok Perlakuan ................................................................  47 







Lampiran 1 Data Berat Badan Tikus, Ekspresi IL – 17 Jaringan Hati, 
dan Derajat Fibrosis Hati ...................................................  64 
Lampiran 2   Analisis Statistik ................................................................  65 
Lampiran 3   Keterangan Kelaikan Etik Penelitian ..................................  68 









Anova            : Analysis of Variance 
CCL20  : Chemokine (C-C Motif) Ligand 20 
CCl3 : Trichloromethyl 
CCl3O2 : Peroxytrichloromethyl radikal 
CCl4 : Karbon Tetraklorida 
CMC Na : Sodium Carboxyl Methyl Cellulose 
COX-2 : Siklooksigenase-2 
ERK2 : Extracellular Regulated Kinase 2 
GSH : Glutathione 
HE : Hematoksilin Eosin 
HSC : Hepatic Stellate Cell 
IFN : Interferon 
IL : Interleukin 
MFB : Miofibroblas 
MMP : Matrix Metalloproteinase 
mRNA : Messenger Ribonucleic Acid  
NADPH : Nicotinamide Adenine Dinocleotide Phosphate 
NAFLD : Non-Alcoholic Fatty Liver 
NF-kB : Nuclear transcription Factor-kappa B 
NO : Nitric Oxide 
NSAID : Non Steroid Anti Inflammatory Drugs 
PAI : Plasminogen Activator Inhibitor 
PCR : Polymerase Chain Reaction 
PBS : Phosphate Buffered Saline 
PPAR-γ : Peroxisome Proliferator Activated Receptor gamma 
xv 
 
RAL : Rancangan Acak Lengkap 
RCD : Randomized Completely Design 
ROS : Reactive Oxygen Species 
SPSS : Software Statistical Product and Service Solution 
TE : Transient Elastography 
TGF : Transforming Growth Factor 
Th : T helper 
TIMP : Tissue Inhibitor of Metalloproteinase 
TNF : Tumor Necrosis Factor 
γδ T Cell : Gamma delta t cell 
